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DETAILED ACTION 

Priority 

1 . Receipt is acknowledged of papers submitted under 35 U.S.C. 1 1 9(a)-(d), which 
papers have been placed of record in the file. 

Information Disclosure Statement 

2. The information disclosure statement (IDS) submitted on 04/29/2005 has been 
considered by Examiner and made of record in the application file. 

Claim Rejections • 35 USC §112 

3. Claims 15, 19, 21, 23, 36, 38, and 43 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. 

Consider claims 15 and 19, the formula renders the claims indefinite because the 
claim fails to clearly define what is the meaning of element "P2". 

Consider claims 21, 23, 36, 38, and 43, the formula renders the claims indefinite 
because the claim fails to clearly define what is the meaning of element "i", "n", and "N". 
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Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the Invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the. applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

5. Claims 20, 22, 35, 37, 40-42, and 44 are rejected under 35 U.S.C. 102(e) as 
being anticipated by Pautler et al. (US PUB. 2003/0185309 hereinafter, "Pautler"). 

Consider claim 20, Pautler teaches a method of constructing a beamformer 
comprising the steps of: providing a unitary space-time constellation of at least one 
signal i having a coherence time T and one transmit antenna and applying the 
constellation as a set of at least one beamforming vectors in an array of T antennas 
(page 7 [0102]). 

Consider claim 22, Pautler teaches a method of constructing a beamformer of N 
vectors comprising the steps of: providing a transmitter system having n transmit 
antennas (page 2 [0028]); forming a set of N functions in a unitary space time 
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constellation with one antenna and a coherence time of n (page 7 [0102]); and applying 
said set of N functions as a set of N beamforming vectors (page 1 [0017]). 

Consider claim 35, Pautler teaches transceiver comprising: a receiver for 
receiving at least one signal i in a coherence interval T (page 7 [0102]); circuitry for 
applying a unitary space-time constellation of the at least one signal i as a set of at least 
one beamforming vectors in an array of T antennas (page 7 [0102]). 

Consider claim 37, Pautler teaches transceiver comprising: a plurality of n 
transmit antennas (page 2 [0028]); circuitry for forming a set of N functions in a unitary 
space time constellation with one antenna and a coherence time of n (page 7 [0102]); 
and a transmitter for applying said set of N functions as a set of N beamforming vectors 
to a signal to be transmitted (page 1 [0017]). 

Consider claim 40, Pautler teaches program of machine-readable instructions, 
tangibly embodied on an information bearing medium and executable by a digital data 
processor, to perform actions directed toward transmitting a beamformed signal, the 
actions comprising: quantizing at least two eigenvectors of a channel (page 6 [0096]); 
receiving over a wireless channel an indication of power allocation among the at least 
two eigenvectors (page 4 [0058]); and transmitting a signal along the at least two 
eigenvectors using a power allocation consistent with the received indication (page 8 
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Consider claim 41 , Pautler further teaches quantizing at least two eigenvectors 
comprises calculating a dominant one of the two eigenvectors in a codebook that 
maximizes . parallel. H(C.sub.i.sup.1).sup..dagger..paralleL.sub.2, said codebook also 
tangibly embodied on an information bearing medium (page 6 [0096]). 

Consider claim 42, Pautler further teaches quantizing at least two eigenvectors 
comprises calculating a non-dominant one of the two eigenvectors by finding that vector 
in an orthogonal subspace to the dominant eigenvector that maximizes the inner 
product with a beamformer codebook in the orthogonal subspace to the said codebook 
(page 6 [0096]). 

Consider claim 44, Pautler teaches transceiver comprising: a transmitter for 
sending over a channel a first message to a recipient (page 5 [0075]); a receiver for 
receiving a reply from the recipient, said reply comprising information concerning the 
channel (page 4 [0058]); a processor for beamforming a second message using the 
information, said second message being transmitted by the transmitter to the recipient 
along at least two eigenvectors (page 8 [0114]). 

6. Claims 30-32 and 39 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Kim et al. (US PUB. 2002/0013130 hereinafter, "Kim"). 
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Consider claim 30, Kim teaches a transceiver comprising: first circuitry for 
quantizing at least two eigenvectors for a signal to be transmitted (page 1 [0014] and 
[0015]); second circuitry for quantizing a power allocation among the at least two 
eigenvectors in a manner that is independent of the quantizing the at least two 
eigenvectors (page 1 [0014] and [0015]); and a transmitter for transmitting the signal 
along the at least two eigenvectors with the quantized power allocation among the at 
least two eigenvectors (page 1 [0014] and [0015]). 

Consider claim 31 , Kim further teaches the first circuitry comprises a receiver for 
receiving a wireless message that includes the quantized power allocation (page 5 
[0073]). 

-~\ 

Consider claim 32, Kim further teaches the power for the dominant eigenvector is 
Pi and for a less dominant eigenvector is P2, the power allocation being Pi =kP2; where 
k is selected from the group 1, 0.5, 0.2, and 0 (page 2 [0034]). 

Consider claim 39, Kim teaches program of machine-readable instructions, 
tangibly embodied on an information bearing medium and executable by a digital data 
processor, to perform actions directed toward determining a parameter usable for 
beamforming, the actions comprising: for a channel matrix that is representative of a 
channel over which a signal was received, estimating a parameter in the channel matrix 
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by selecting the value of a parameter in a codebook that minimizes a criterion, wherein 
the codebook is also tangibly embodied on an information bearing medium (page 3 
[0061] and page 6 [0084] and [0085]). 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. Claims 1-14, 16-18, 24, 25-29, and 33-34 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Pautler et al. (US PUB. 2003/0185309 hereinafter, "Pautler") in 
view of Kim et al. (US PUB. 2002/0013130 hereinafter, "Kim"). 

Consider claims 1 and 24, Pautler teaches a method of forming a beam of a 
signal to be transmitted from a base station transceiver in a communication system 
having a communication channel between a base station and a mobile station and a 
return channel for data transmitted from the mobile station to the base station, the 
method comprising: providing a codebook (C) of parameters that modify a transmitted 
signal (page 5 [0075]): providing a channel matrix (H) of parameters representing the 
properties of the channel (page 5 [0078]); transmitting a signal from the base station 
along a channel using an antenna comprising at least two elements (page 8 [01 14]); 



Application/Control Number: 10/533,248 Page 8 

Art Unit: 2618 

transmitting an indication of the selected parameter over the return channel (page 4 
[0058]); and applying the codebook vector associated with the selected parameter to 
subsequent transmissions from the base station (page 5 [0075]). 

Pautler does not explicitly show that receiving said transmitted signal in said 
mobile station and estimating a parameter in the channel matrix characteristic of the 
channel by selecting the value of a parameter in the codebook that minimizes a 
criterion. 

In the same field of endeavor, Kim teaches receiving said transmitted signal in 
said mobile station and estimating a parameter in the channel matrix characteristic of 
the channel by selecting the value of a parameter in the codebook that minimizes a 
criterion (page 3 [0061] and page 6 [0084] and [0085]). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to use, receiving said transmitted signal in said mobile 
station and estimating a parameter in the channel matrix characteristic of the channel by 
selecting the value of a parameter in the codebook that minimizes a criterion, as taught 
by Kim, in order to provide an optimum weight estimator of a mobile station in a mobile 
communication system in which a base station uses closed transmit diversity 
technology. 

Consider claims 2 and 8, Pautler further teaches an eigenvector of said channel 
matrix is provided by a calculation based on said parameter (page 1 [0016] and [0017]). 
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Consider claims 3, 6, 9, and 12 Kim further teaches calculation is performed in 
said mobile station (page 5 [0075]). 

Consider claims 4 and 10, Kim further teaches base station transmits a set of 
initial setup signals that are used by the mobile station to estimate the parameters of the 
channel (page 5 [0080]). 

Consider claims 5 and 1 1 , Kim further teaches an eigenvector of said channel 
matrix is provided by a calculation based on said parameter (page 4 [0071]). 

Consider claim 7, Kim further teaches the signal is divided into frames and the 
process of estimating a parameter, transmitting an indication of the selected parameter 
and applying the codebook vector is repeated for each frame (page 4 [0069] and 
[0070]). 

Consider claim 1 3, Pautler teaches a method of forming a beam of a signal to be 
transmitted from a base station transceiver in a communication system having a 
communication channel between a base station and a mobile station having two 
antennas and a return channel for data transmitted from the mobile station to the base 
station, the method comprising: providing a codebook (C) of parameters that modify a 
transmitted signal: providing a channel matrix (H) of parameters representing the 
properties of the channel (page 5 [0075]). 
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Pautler does not explicitly show that transmitting a signal from the base station 
along two eigenvectors of a channel, the power allocation between said two 
eigenvectors being quantized independently from the quantization of the eigenvectors. 

In the same field of endeavor, Kim teaches transmitting a signal from the base 
station along two eigenvectors of a channel, the power allocation between said two 
eigenvectors being quantized independently from the quantization of the eigenvectors 
(page 1 [0014] and [0015]). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to use, transmitting a signal from the base station along 
two eigenvectors of a channel, the power allocation between said two eigenvectors 
being quantized independently from the quantization of the eigenvectors, as taught by 
Kim, in order to provide an optimum weight estimator of a mobile station in a mobile 
communication system in which a base station uses closed transmit diversity 
technology. 

Consider claims 14 and 18, Pautler further teaches the quantization of the power 
allocation is performed at the receiver (page 6 [0087] and [0088]). 

Consider claim 16, Pautler further teaches the dominant eigenvector is quantized 
by calculating the eigenvector in the relevant codebook that maximizes 
. parallel. H(C. sub. i.sup.1). sup. .dagger.. parallel.. sub. 2 (page 6 [0093]). 
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Consider claim 17, Pautler further teaches the second of two eigenvectors is 
calculated by finding that vector in an orthogonal subspace to the first eigenvector that 
maximizes the, inner product with a beamformer codebook in the orthogonal subspace 
to the said relevant codebook (page 6 [0093]). 

Consider claim 25, Pautler teaches a transceiver comprising: a receiver for 
receiving a first signal from a sender over a channel from at least two transmit antennas 
(page 4 [0064]); a computer readable storage medium for storing a codebook C of 
parameter (page 5 [0075]); and a transmitter for transmitting to the sender an indication 
of the selected value of the parameter prior to receiving a second signal from the sender 
(page 4 [0068]). 

Pautler does not explicitly show that circuitry coupled to the codebook and to the 
receiver for estimating a parameter of a channel matrix of the channel by selecting a 
value of a parameter in the codebook that minimizes a criterion. 

In the same field of endeavor, Kim teaches circuitry coupled to the codebook and 
to the receiver for estimating a parameter of a channel matrix of the channel by 
selecting a value of a parameter in the codebook that minimizes a criterion (page 3 
[0061 ] and page 6 [0084] and [0085]). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to use, circuitry coupled to the codebook and to the 
receiver for estimating a parameter of a channel matrix of the channel by selecting a 
value of a parameter in the codebook that minimizes a criterion, as taught by Kim, in 
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order to provide an optimum weight estimator of a mobile station in a mobile 
communication system in which a base station uses closed transmit diversity 
technology. 

Consider claim 26, Pautler further teaches circuitry further is for determining an 
eigenvector of said channel matrix based on the estimated parameter (page 5 [0070]). 

Consider claim 27, Kim further teaches circuitry estimates the parameter of the 
channel matrix using a set of initial setup signals received with the first signal (page 5 
[0080]). 

Consider claim 28, Kim further teaches the circuitry is for estimating a parameter 
of a channel matrix of the channel by selecting a value of a parameter in the codebook 
that minimizes a criterion for each frame of received signals (page 3 [0061] and page 6 
[0084] and [0085]). 

Consider claim 29, Pautler further teaches the transceiver of claim 1 disposed 
within a mobile station (page 4 [0064]). 

Consider claim 33, Pautler further teaches the first circuitry quantizes a dominant 
eigenvector of the at least two eigenvectors by calculating that eigenvector in a 
codebook C that maximizes .parallel.H(C.sub.i.sup.1).sup..dagger..parallel..sub.2 for a 
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Consider claim 34, Pautler further teaches the first circuitry quantizes a non- 
dominant eigenvector of the at least two eigenvectors by finding that vector in an 
orthogonal subspace to the dominant eigenvector that maximizes an inner product with 
a beamformer codebook in the orthogonal subspace to the said codebook C (page 6 
[0093]). 

Consider claim 45, Kim further teaches the information comprises an indication of 
a value of a parameter in a codebook that minimizes a criterion (page 6 [0084] and 
[0085]). 

Conclusion 

9. Any response to this action should be mailed to: 

Mail Stop (Explanation, e.g., Amendment or After-final, etc.) 

Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 
Facsimile responses should be faxed to: 

(571)273-8300 
Hand-delivered responses should be brought to: 

Customer Service Window 
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Randolph Building 



401 Dulany Street 



Alexandria, VA 22313 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tuan H. Nguyen whose telephone number is (571) 272- 
8329. The examiner can normally be reached on 8:00Am - 5:00Pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Maung Nay A. can be reached on (571) 272-7882. The fax phone number 
for the organization where this application or proceeding is assigned is (571) 273-8300. 

Information Consider the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Tuan Nguyen 
Examiner 
Art Unit 2618 
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